Abstract: The aim of this observational study was to assess the degree of patient satisfaction toward implant-supported prostheses. A questionnaire was used with two scales (one consisting of detailed adjectival and the other of numerical responses) regarding chewing, esthetics, speaking, comfort and overall satisfaction. The scales were administered to a sample of 147 patients treated with implants and prostheses. The data were submitted to the Kappa statistic and the Chi-square test to analyze the association between dependent and independent variables. High degrees of satisfaction (greater than 91%) were found for all categories evaluated, regardless of gender, age, number of implants or type of prosthesis. "Comfort" was associated significantly with the number of implants (p = 0.038), and "speaking" was associated significantly with the type of prosthesis (p = 0.029). Positive agreement was found between the scales for all categories evaluated, without statistically significant differences regarding respondent preference (p = 0.735). Patients treated with implant-supported prostheses were highly satisfied with the treatment.
Introduction
The high success rate of treatment involving implant-supported prostheses is based on different parameters, the most common of which is clinical. However, results based on patient satisfaction are an important aspect in determining treatment success. 1, 2 Most studies evaluating the satisfaction of completely edentulous individuals generally compare conventional full dentures to implant-supported prostheses, and report a greater degree of patient satisfaction with the latter. 3, 4, 5, 6, 7, 8 Other studies also report high degrees of satisfaction among patients with overdentures, regardless of the type of support. 1, 9, 10, 11, 12, 13, 14, 15 Several reports on the satisfaction of partially-edentulous patients treated with dental implants address single prosthetic rehabilitation and generally report high degrees of satisfaction. 1, 2, 16, 17 Studies assessing the satisfaction of patients treated with other implant-supported partial dentures 1, 18 are needed to provide better information on outcomes related to this type of treatment.
Thus, the aim of the present study was to determine the degree of satisfaction of patients treated with implant-supported prostheses, and the association with demographic variables (gender and age), number of implants and type of prosthesis. The general hypothesis is that these factors could influence the satisfaction level.
Methodology
A cross-sectional study was carried out involving patients treated with implant-supported prostheses at a university dental department between 2000 and 2010. This study received the approval of the local Human Research Ethics Committee (process no. 186/10-P).
A sample size calculation was performed to determine the minimum necessary sample size from a universe of 350 patients treated with implant-supported prostheses. The minimum sample size was 145 patients, based on an 80% prevalence rate of a high degree of overall patient satisfaction, with a 95% confidence interval, a 93.8% test power and 5% level of significance.
Patient selection was carried out following previous evaluation of the records of individuals subjected to implant-supported prostheses. The inclusion criteria were patients with implants seen at the dental department between 2000 and 2010 and wearing implant-supported prostheses for at least six months. Patients fulfilling the inclusion criteria were contacted and asked to come to the department to answer the questionnaire. All subjects were informed about the objectives and characteristics of the study, both verbally and in writing. Those who agreed to participate signed a statement of informed consent prior to the administration of the questionnaire.
A questionnaire was administered with five items on how the individuals assessed their satisfaction in regard to chewing, esthetics, speech, comfort and overall satisfaction, using two response scales: a numerical scale ranging from 0 to 10 (adapted from a pain scale) 19 and an adjectival scale to qualify subjective perception of the patient (highly satisfied, satisfied, partially satisfied, not satisfied, not at all satisfied; adapted from Pjetursson et al.) . 2 The participants were informed of the meaning of each category prior to selecting their responses according to the each scale. 9 The questionnaire consisted of the following questions: with the outcome of your treatment? Agreement between the scales was evaluated by categorizing the numerical scale ("0-2"; "3-4"; "5-6"; "7-8" and "9-10") and relating it to the adjectival scale (five-grade categorizing scale). The data were submitted to statistical tests (descriptive and inferential analyses) with the aid of the SPSS 20.0 software application (Statistical Package for the Social Sciences, free version, IBM, New York, USA). Evaluation of the between-scale agreement was carried out using the Kappa (K) test. The Chi-square test was used to determine associations between the categorical variables, using contingency tables. Individual preference for one scale over the other was also evaluated using the Chi-square test.
To assess the association between the dependent variable (satisfaction level) and the explanatory variables (gender, age, number of implants and type of prosthesis), taking into account that all variables are categorical, a bivariate analysis was performed using the Chi-square test with a significance level of 5%.
Results
The sample was composed of 31 men (21.1%) and 116 women (78.9%) with a mean age of 53.6 years (standard deviation: 12.29 years; range: 18 to 80 years). The overall sample had a total number of 487 implants. Among the types of prostheses, 11 (7.5%) were fixed dentures, 70 (47.6%) were single crowns, 41 (27.9%) were fixed partial dentures and 25 (17%) were overdentures. Moreover, 138 prostheses (93.9%) were permanent and 9 (6.1%) were temporary.
There was no missing data in the analysis. The K statistic revealed moderate agreement in all categories analyzed (chewing function: K = 0.520; comfort: K = 0.387; speaking: K = 0.300; esthetics: K = 0.509; and overall satisfaction: K = 0.469). It was decided that the data obtained from the numerical scale would be used because of the concordance between the scales. It was also decided that, because of the homogeneity in the distribution of the responses, the scale values should be re-categorized in order to extract the best information from the data generated (up to score 9 and score 10). Table 1 shows the results of the Chi-square test. No statistically significant associations in regard to the items for "chewing function," "esthetics" and "overall satisfaction," were found for age, gender, number of implants or type of prosthesis (p > 0.05).
"Comfort" was significantly associated with the number of implants (p = 0.038). The maximum satisfaction score was obtained from 61.1% of the patients with only one implant, 50.6% of those with two to four implants and 30% of those with five to thirteen implants.
"Speaking" was significantly associated with the type of prosthesis (p = 0.029). The maximum satisfaction score was obtained from 87.8% of the patients with fixed partial dentures, 75.7% of those with single crowns, 60% of those with overdentures and 54.5% of those with fixed dentures.
Regarding individual preference for one scale over the other, 50.3% preferred the numerical scale and 49.7% preferred the adjectival scale. This difference yielded no statistical significance (p = 0.735).
Discussion
The theory of dental implants and treatment success in oral rehabilitation are well documented in the literature. Studies on dental implants generally focus on their success and failure from a biological standpoint, whereas few investigations have been carried out on patient satisfaction according to treatment results. 20 The degree of patient satisfaction is the result of a complex interrelationship between psychosocial and physiological factors. 10, 11, 12, 21, 22, 23 In the present study, patient satisfaction with implant-supported prostheses was assessed based on chewing function, speaking, esthetics, comfort and overall satisfaction using two different scales. The findings showed a greater than 91% satisfaction rate. Previous studies have made a similar evaluation using a variety of questionnaires and scales. 1, 2, 3, 5, 8, 11, 21, 22, 23 In the present study, high levels of patient satisfaction were found, with no statistically significant difference between genders, which is in agreement with findings described in the literature. 5, 9, 21, 22 Evaluating patients with mandibular overdentures, Pan et al. 22 found no statistically significant differences between genders, in regard to comfort, speaking or esthetics. In another study involving patients with mandibular overdentures, Siadat et al. 9 found that men had greater expectations regarding comfort and were more satisfied with esthetics; however, the gender differences were non-significant. Balaguer et al. 21 analyzed patients with maxillary and mandibular overdentures, in regard to speaking, esthetics, overall satisfaction and chewing function, and found a statistically significant gender difference only regarding the chewing function, for which men were more satisfied. According to Steele et al., 23 male individuals are less concerned about dental loss and different aspects of rehabilitation options than females.
No statistically significant association was found between age and degree of satisfaction, which is in agreement with findings described in the literature.
9,21
However, despite the lack of statistical significance, a greater degree of satisfaction was found among adult patients. Maximum satisfaction scores were recorded for 65.3% of individuals between 18 and 48 years of age, whereas the satisfaction scores among individuals from 49 to 59 and from 60 to 80 years were 52.9% and 46.8%, respectively. Moreover, the number of implants increased with age, and a reduction in satisfaction regarding comfort occurred with the increase in number of implants.
Although the literature does not report any association between the degree of patient satisfaction and the number of implants, 21 ,24 a statistically significant association was found in the present study involving comfort and number of implants. The participants reported hygiene difficulties, particularly in cases of fixed and removable dentures and fixed partial dentures. A similar finding was described in a systematic review of the literature carried out by Strassburger et al., 25 who reported that patients tend to have greater hygiene difficulties with these types of prostheses. Moreover, it has been reported that an increase in the number of implants implies greater hygiene difficulty, in comparison with the natural dentition 18 and conventional dentures. 26 The protocol for full denture fixation used to be six implants in both the mandible and maxillary; it 27 published a study involving a ten-year follow-up of patients treated with the "all-on-four" system, consisting of acrylic full dentures fixed on four well-distributed implants in the maxilla. They concluded that the technique is viable in the long term for mandibular dentures. The satisfactory results achieved after changes were made in the pre-established protocols show that it is possible to reduce the number of implants and still have functional prostheses, resulting in a reduction in cost and greater patient satisfaction, especially in regard to hygiene.
Another statistically significant association was found between the type of prosthesis and patient satisfaction in regard to speaking. Lower degrees of satisfaction were found among edentulous patients treated with fixed and removable dentures, in comparison with other types of prostheses. According to Jacobs et al., 28 complete edentulism can affect speech performance. This finding may be explained by the removal of the periodontal ligament (responsible for proprioception), which has repercussions related to speech. In contrast, partially edentulous patients still have a sufficient number of teeth to maintain satisfactory speech performance. 28, 29 A number of studies report high degrees of satisfaction among completely edentulous patients with implant-supported prostheses. 1, 2, 7, 11, 14, 21 However, further studies are needed to make a better assessment of patients with single crowns and fixed partial implant-supported prostheses.
As for patient satisfaction in regard to the assessment tools, Pjetursson et al. 2 compared a questionnaire with a numerical scale (Visual Analog Scale) and with a detailed adjectival scale, and found a positive correlation between the two methods. In the present study, a similar result was found, indicating that both evaluation scales may be used in determining satisfaction, and that patient preference should be considered. The limitation of this observational study was that there was no control group and randomization was not possible. This can create bias and lead to difficult cause-effect relationships. 30 However, it was a cross-sectional study within a specific population, 
Conclusion
Considering the sample analyzed and the method applied, it can be concluded that patients treated with implant-supported prostheses were highly satisfied with the treatment. Additionally, it could be observed that "Comfort" and "Speaking" were significantly associated with the number of implants and type of prosthesis, respectively.
